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(57) [Abstract] 

[Problem] Cleaning sheet which can satisfy fiber degrees of fre 
edom which is necessary for tlie necessary strength and trapping 
performance of dust at tinx of cleaningtogether, furthermore 
from concretely, above-mentioned cotton dust ,the lint and 
hair or other large dust to earth dust or other microscopic dust 
offer cleaning sheet whichcan collect. 

[Means of Sol ution] As for cleaning sheet, fiber assembly of no 
nwoven fabric which was formed to one surface or both 
surfacesof mesh sheet, with fiber interlocking of fiber web, 
consists of sheet whichis unified with intermingled state with 
interlocking between constituent fiber vis-a-visthe said mesh 
sheet in said fiber assembly, entanglement coefficient which is 
displayed with initial stage gradient oftbe stress-strain curve of 
machine direction for fiber orientation is 10 to 500m 



frmm*m^wiT*mzft&&i&&m<'i 0-5 00m 



[Qairr<s)] 

[Qaim 1 ] Fiber assembly of nonwoven fabric which was forme 
d to one surface or both surfaces of mesh sheet with fiber 
interlocking of fiber web, consists of sheet which is unifiedwith 
intermingled state with interlocking between constituent fiber 
vis-a-vis said mesh sheet inthe said fiber assembly, dry type 
cleaning sheet where entanglement coefficient which is 
displayed with initial stage gradientof stress-strain curve of 
machine direction for fiber orientation is 10 to 500m 
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[Qaim2] Cleaning sheet which is stated in Claim 1 where brea 
k strength is above the500^ 30 mm 

[Qaim3] Cleaning sheet which is stated in Claim 1 where elon 
gation at time ofthe 500^ 30 mmload is 10 % or lower. 

[CI aim 4] Q eaning sheet whi ch i s stated in Claim 1 where weig 
ht of fiber assembly ofthe above-irent ioned nonwoven fabric is 
40tol00gfa2. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] As tor this invention, being so 
mething regarding cleaning sheet of cornmercial andthe 
domestic which utilize nonwoven fabric, furttermore as 
fordetails, it is something reading dry type cleaning sheet 
which designates thecol lection of various dust as obj ecti ve. 

[0002] 

< Prior Art , and Problems That Invention Seeks to Solve >It 
is something where chemical rag for dry type cleaning which is 
a goods for the conventional cleaning those which impregnate 
oil in woven fabric or nonwoven fabric etc being general,the 
soiling on surface being cleaned adsorbs with wetting of oil, 
removes. In order for cleaning sheet which utilizes nonwoven 
fabric not to put out thefiber waste at time of cleaning and/or 
not to tear, glueing and themelt adhesion or with a stronger 
interlocking connecting fiber is made firm But, as for this kind 
of cleaning sheet as for earth dust or other microscopic 
contamination it adsorbs with thewetting of oil which is 
impregnated, but cotton dust, lint andvis-a-vi strapping 
ability of hair or other large dust it is not something whichin 
each case is satisfied. As for this applicant, First, nonwoven 
fabric which was formed with interlocking of fiber is 
reinforcedwith mesh sheet, In order bulky sheet which formed 
multiple uneven shape in surface with heat shrinking of said 
mesh sheet, to possess multiple relief part in surface, it is used 
as thesurface material and cushion for sanitary article, it is used 
above-mentionedcotton dust or other large dust and 
furthermore as cleaning sheet which can collect alsothe bread 
dust which is a large dust it disclosed densely ( Japan 
Unexamined Patent Publication Hei 5 - 25763 disclosure 
reference). But, as for this kind of cleaning sheet, as for 
trapping ability for cotton dust or other largedust it is liigK but 
insufficient ones of trapping performance for microscopic dust 
like the earth dust. 

[0003] Cotton dust , lint , In order to collect hair or other larg 
e dust, entanglement being necessarywith fiber where degrees 
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of freedom is higji, degrees of freedom of constituent fiber 
becomeslarge, trapping ability of dust high depending upon 
entanglement of the dust and said fiber, as for nonwoven fabric 
which was formed generally withthe interlocking of fiber, in 
comparison with nonwoven fabric which is formedthe fiber 
only glueing or by only melt adhesioa It is thought that and, 
about nonwoven fabric where interlocking of said fiberis weak 
trapping ability of dust becomes high, but when interlocking 
passesweakness, as strength as nonwoven fabric decreases 
considerably, fabricabilitydeteriorates, also flaking of fiber is 
likely to occur. 

[0004] Therefore, cleaning sheet which can satisfy fiber degree 
s of freedom where objective ofthe this invention is necessary 
for necessary strength and trapping performance of thedust at 
time of cleaning together, furthermore fromtheconcretely, 
above-mentioned cotton dust , lint and hair or other largedust 
to earth dust or other microscopic dust it is to offer cleaning 
sheet which can collect. 

[0005] 

[Means to Solve the Problems] This inventor etc, result of dilig 
ent research, laminated mesh sheet and fiber web,the 
interlocking unified by water flow confluence (water needling) 
etc of low energy condition, with sheet whichdoes not 
administer heat shrinking, sheet which possesses 
specificproperty it is suitable as cleaning sheet, informed 
densely. As for this invention, Something which it is possible 
on basis of above-mentionedknowledge being, To one surface or 
both surfaces of mesh sheet, Was formed with fiber 
interlocking of fiber web fiber assembly of nonwoven fabric 
which, Of sheet which is unified with intermingled state with 
interlocking betweenthe constituent fiber vis-a-vis saidnxsh 
sheet to consist, In said fiber assembly, break strength of dry 
type cleaning sheet , preferably and theabove-irentioned sheet 
where entanglement coefficient which is displayed with 
theinitial stage gradient of stress-strain curve of perpendicular 
direction for fiber orientation is 1 0 to 500m above the500g^ 30 
mm, elongati on at time of and 500g/ 30 mm load being the 1 0 
% or lower , it is something which achieves above-mentioned 
object byoffering cleaning sheet where weight of fiber assembly 
of above-mentionednonwoven fabric is 40 to 100 gfac. 

[0006] Here, as for above-mentioned break strength when clean 
ing sheet starts being cutoff occasion where tensile load was 
applied on cleaning sheet, with theload ( 1 st peak value at time 
of tensile strength rneasurement) , above-mentioned 
elongation when designating this loadas 500g/ 30 mm, shows 
elongation of cleaning sheet. In addition, when above- 
mentioned entanglement coefficient with measure 
whichdisplays intermingled state between constituent fiber, is 
displayed with fiber orientation andthe initial stage gradient of 
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stress-strain curve of vertical direction in fiber assembly of 
nonwoven fabric of the cleaning sheet, value is small, you can 
say that interlocking between thefiber is weak. This time, 
stress tensile load shows clamping wi Ah (test piece width at 
time of tensile strength measurement) and valuewhich is 
divided with weight of fiber assembly of nonwoven fabric, 
strainshows elongation 

[0007] Below, while referring to attached figure, you detail clea 
ning sheet whichrelates to this invention Figure 1 is sectional 
view which shows embodiment (Working Example) of cleaning 
sheet whichrelates to this invention Figure 2 is sectional view 
which shows another embodiment (Working Example) of 
cleaning sheet whichrelates to this invention As for Figure 3 
and Figure 4 (A), (B) and (Q , it is a top view of mesh sheet 
which canuse for cleaning sheet which relates to this invention 

[0008] As though cleaning sheet 1 of this working example, m 
esh sheet 2 ( or 12) with it consists of thefiber assembly 3 , 
shows in Figure 1 and Figure 2, fiber assembly 3 of nonwoven 
fabric which was formed tothe one surface or both surfaces of 
said mesh sheet 2 ( or 12), with fiber interlocking of fiber web, 
is unifiedwith intermingled state with interlocking between 
constituent fiber vis-a-vis said mesh sheet 2( or 12). If it is a 
support which fiber web where above-mentioned mesh sheet 2, 
isgood even with porous film 1 2 which large number it 
possesses, kind ofhole which is shown in Figure 4(A) through 
(Q not just mesh of kind oflattice whi ch i s shown in Figure 3 , 
possesses fixed hole, forms the fiber assembly 3 unifies with 
intermingled state, it is not something which especially islirrited 
Like woven fabric of for example gauze coarse grain woven 
fabric where weave mesh space is largerelatively or superposing 
fiber web to one surface or both surfaces, nonwoven fabric etc 
whichpossesses fiber gap which can unify those with 
intermingled state, it is usedas above-mentioned mesh sheet in 
cleaning sheet of this invention In addition shape ofhole 
which was formed to theabove-mentioned mesh sheet 2, 1 2 in 
Figure 3 and Figure 4, with various shape-variable , with porous 
film 12etc, as with kind of round shape and shown in Figure 4 
(B) , is good withthe star type shape which, is shown in Figure 
4 (A) as furthermore shown in theFigure 4 (Q , is possible to be 
combination round and star type . 

[0009] acrylonitrile systemand vinyl type , vinylidene-based f 
or example polyvinyl chloride and poly vinyl idene chloride 
etc such as polyamide for example nylon 6 and nylon 66 such 
as polyester for exanple polyethylene terephthalate and 
polybutylene terephthalate such as polyolefintype for 
example polyethylene, polypropylene and polybutene, or 
thosemodified material , it can select material of mesh sheet 2, 
1 2, appropriately from the alloy and these blend etc. 
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[0010] When mssh sheet 2 of Figure 3 is used, mesh , wire diam 
eter, interline spacing ,the hole diameter , hole pitch and 
hole pattern etc considering partial entanglement etc ofthe 
fiber assembly of nonwoven fabric, it is necessary to decide. 
Concretely, as for wire diameter 20 m to 500 mis 
desirable, furthermore it isa preferably 100 mto200 m 
In addition the, interline spacing 2 nxn to 30 mmis desirable, 
furthermore it is apreferably 4 mm to 20 mm In addition, 
when mesh sheet 12 which is a porous filmof Figure 4 is used, 
thepore diameter 4 mm to 40 mmis desirable, furthermore it is 
a preferably 8 mm to 20 mm. In addition interstice between 
open pore 1 mmto 10 mmis desirable,furthermore it is a 
preferably 1 mmto 5 nin Furthermore when anything 
except description above is usedas mesh sheet, when for 
example aforementioned woven fabric , nonwoven fabric is 
used, considering partial entanglement etc of fiber assembly of 
nonwoven fabric, if it decides the hole diameter and fiber gap 
etc, it is good 

[0011] polyester, polyamide, polyolefin type or other ther 
moplastic fiber or those composite making fiber , it is good 
withwhichever of extremely thin fiber , acetate or other 
semisynthetic fiber , cupraiTironium rayon , rayon or other 
regenerated fiber or cotton( cotton) or other natural fiber 
which are produced with spl it fiber or melt blowing method etc 
as thefiber which is used for fiber assen±>ly 3, is good even with 
those blending. 

[0012] As for weight of fiber assembly of nonwoven fabric, 40 1 
o 100 gfoe is desirable. When weight of this fiber assen±>ly is 
less than 40 g/m2, as cleaning sheet thecase of use, dust are 
likely to come out to back side of thesheet, there is a possibility 
hand etc becoming dirty at timeof cleaning. In addition, when 
weight of fiber assembly exceeds 100 g'rrC, fiberand mesh 
sheet interlocking do not do in satisfactory in desired 
entanglement coefficient, fabricabilityas it deteriorates, means 
that cleaning sheet where fiber is easy tofall offis acquired 
Furthermore fineness of fiber which is used for thefiber 
assembly of nonwoven fabric, fiber length, cross section shape 
and strength etc consideringthe fabricability and cost etc 
comprehensively, it is decided. In addition, surface property 
improving, dust it is possible to grantthe surfactant , oil or 
grants gloss to surface being cleaned oil etcwhich adsorb to fiber 
assembly of nonwoven fabric, appropriately according to 
therequired function. 

[0013] With cleaning sheet of this invention which is acquired f 
romabove-mentionedmesh sheet and fiber assembly, 
aforementioned entanglement coefficient being 10 to 500m, 
furthermore break strength above 500g^ 30 mm, elongation at 
time of the and 500^ 30 mmload is 10 % or lower, it is 
desirable densely. 



ISTA's PateiTa(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.6 



JP 98127547A Machine Translation 



[0 0 14] ttftSd{*rc£tt«tttfeiBfi tSffiSfiO) 



fz.korag^ltbtiSo *gi£3c» 
---K';>^) r^i^tte, attEaaa* 8S#l^x? 



[0 0 16] Sfc, HTlHawaa^SOOg/SOnm* 

*y* *fc»»ffl->-KD#KI*ttl^tA«»*L<, 
5 00 g/3 OmmBSB*<Z)#H^ 1 0%££S*.&<i:, ft 



[0 0 17] *«Bfl^1*aSi*Sffli/-hOSa6^ 

g) * s fjj rc & a mtt *? x «it t mmm \z $> zmn. ^ 



[0014] When like cleaning sheet of this invention it tries to des 
ignate entanglement coefficient whichis displayed with initial 
stage gradient of stress-strain curve of fiber orientation and 
machine direction inthe fiber assembly as 500 mor below, with 
only fiber assembly above-mentioned break strength and 
achieving value of elongation being difficult, in order toachieve 
this value, like this invention, mesh sheet and fiber assembly 
interlockingare unified are important densely. In addition, with 
intermingled state where same extent is low, as for cleaning 
sheetof this invention there is a state where flaking of fiber 
isconsiderably controled from fact that elongation is low 
maintainedthe fiber assembly mesh sheet and interlocking being 
unified and, with that, incomparison with interlocking sheet 
which consists of only fiber assembly. 

[001 5] When above-mentioned entanglement coefficient is und 
er 10m, between fiberor fiber and mesh sheet interlocking do 
not do in satisfactory, n^ansthat nonwoven fabric where fiber 
is easy to fall off is acquired In addition, when above- 
mentioned entanglement coefficient exceeds 500m, becausethe 
interlocking is too strong, satisfactory you cannot call fiber 
degrees of freedom, thefiber becomes difficult entanglement in 
dust, trapping performance of dustdecreases. extent of 
interlocking between fiber is decided with interlocking energy 
which depends on fiber web at time of entangling Regarding 
for example water flow confluence (water needling), types of 
fiber, weight of fiber web,the interlocking energy which 
depends on fiber web with number and water pressure andthe 
line speed or other condition of water jet nozzle can be 
controlled 

[0016] In addition, when aforementioned break strength is unde 
r 500g/ 30 mm, thecleaning sheet tears in wiping operation, is 
densely, in addition elon^tion of thecleaning sheet is low, it is 
desirable densely, when elongation at time ofthe 500g^ 30 mm 
load exceeds 10 %, in wiping operation distortion and 
beingtwisted etc occurring in cleaning sheet, you use and 
selfishness iseasyto become bad. These problem installing 
especially cleaning sheet in mop or other tool, when it doesthe 
wiping work, become remarkable. 

[0017] Next, you detail concerning manufacturing metlxxl of cl 
eaning sheet which relates tothe this inventioa Figure 5 is 
explanatory diagram of production equipment of cleaning sheet 
which relates to the this inventioa Relates to this invention 
with production of cleaning sheet which, First laminate doing 
fiber web in one surface or both surfaces of mesh sheet, that 
thefiber of fiber web which is one side of mesh sheet depending 
upon thewater stream etc and fiber of fiber web which is other 
surface side, interlocking itunifies fiber and mesh sheetof and 
fiber web with thisstate, simultaneously, it is something which is 
locked in mesh sheetwith interlocking each fiber web as fiber 
assembly of nonwoven fabric. 
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[0018] As for for exarrple Figure 5 when with one exanple of 
production equipment of cleaning sheet whichrelates to this 
invention, cleaning sheet which is shown in Figure 2 isproduced 
it is something which is used As though it shows in Figure 5, 
fromrespecti vely of carding machine 5, 5 whichmakes above- 
mentioned fiber web 3' fiber web 3' through extending roll 7 in 
thecontinuous, it is drawn out. On one hand, feed roll 6 of mesh 
sheet 2 is arranged between carding machine 5, 5, themesh 
sheet 2 is drawn out from extending roll 8 of feed roll 6. And, 
with extending roll 7 and 7 , fiber web 3' and 3' repeat withthe 
mesh sheet 2 in both sides of mesh sheet 2 and be brought 
together, arecarried to water needling equipment 4 Here, mesh 
sheet 2 and interlocking doing fiber of fiber web 3 T withthe 
water jet stream, and interlocking designating fiber web 3' and 
3' which are asthe both sides of mesh sheet 2, it produces, 
interlocking of fiber assen±)ly 3 and said fiber assembly which 
were formed by interlocking ofthe fiber web 3 T and 3* mesh 
sheet 2 which is done is done passing by thenip roll 9, in order 
drying etc to do, carrying to heater 10, teat treatment, sheet 
after heat treatment through nip roll 1 1 , is retracted in the 
winder 13. Because of this, cleaning sheet 1 which relates to 
this invention is produced 

[0019] 

[Working Examples)] Next, this invention is explained concre 
tely on basis of thebelow-mentioned Working Example. Test 
appraisal ofbelow-mentioned(I) to (6) is respectively 
doneconcerning Working Example and Comparative Example, 
each evaluation result is shown in Table 1 below. Furthermore 
as for this invention as for without being somethingwhich is 
limited in below-mentioned Working Exanple it is not 
necessary tosay. 

[0020] Test method 

(1) Break strength (transverse strength) 

After starting cutting sample of width 30 mmin fiber orientatio 
n and themachine direction of sheet, with tensile tester grip it 
did this sample with thechuck spacing of 100 mm, in fiber 
orientation and machine direction pulled with velocityof 300 
tmynin , when sheet starts being cut off, it measured theload 
(Is acquired with this measurement initial peak value of 
continuous curve which) as break strength 

[0021] (2) Elongation at time of 500^ 30 mmload 

When designating load as 500g with above-mentionedbreak stre 
ngth measurement, extension of sanple was measured In 
addition, you used this elongation with strain and being 
twistedetc when using and from selfishness appraised with 
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[0 0 2 2] (3) 



thebelow-mentioned 3 stages. 

.circ: Strain and being twisted etc do not occur, is not a problem 

; Strain and being twisted etc occur, is is difficult to usedensely, 
a little. 

X : Strain and being twisted etc are easy to occur, to use arediffi 
cult. 

[0022] (3) Entan^ement coefficient 

In fiber assembly (It pulls out mesh sheet portion. ) of nonwo 
ven fabric of sheet, after cutting sanple ofthe width 15 mm in 
fiber orientation and machine direction, with tensile tester grip 
it doesthis sanple with chuck spacing of 50 mm, in fiber 
orientation and machine directionpulls with velocity of 30 mm/ 
rrin , it measures tensile load for theextension of sheet, stress - 
strain (elongation) curve is sought and, tensile load F (g) with 
value which with thewei^it W( g/rra ) of fiber assembly of 
sample width (m) and nonwoven fabric isdivided as stress S (m). 



fcfis Cm] = (F/O. 0 15) /w 

[0023] mmom£(bfrfrhf&%TfflfaR<nm&% 

«tffSya*>* C<DH«<©«#*3E»«»E Cm] t L 

£S P , I>r^ (#g) *rpfcf*i:* SftffiftliE 
= S p /r P "C^Stl&o (S p =6 0rru r=86% 
t?*-5i:#, E = 60/0. B6 = 70mi:S4 B ) 



[00 24] (4) ttHK^tt 

fflttWf=je«K»Sfil^ Bfi*Lfc«lt<oaJ:y, TIB 

x : ^*y«i*L-c«ffl^ffi 0 

[0 0 2 5] (5) «hffiM=Bf;^xhi:lt, 



Stress S(m)KF/0.015)AV 

[0023] As for fiber assembly of nonwoven fabric which consists 
of only interlocking of thefiber, linear relationship consists in 
initial stage of this stress - strain (elongation) curve, seeks 
slopeof this straight line as entanglement coefficient E (m). 
Proportional limit is designated as P in stress - strain 
(elongation) curve likethe for exanple Figure 6, when stress in 
this P SP and strain (elon^tion) aredesignated as P , 
entanglement coefficient is shown with E=SP / P . (When 
beingaSP=60manda -86 %, it becomes E=60/0.86=70m 

) 

However, because as for this OP strictly there are also times whe 
nit does not become straight line , at that case it is necessary to 
closelyresemble to straight line. 

[0024] (4) Fiber dropout behavior 

It did friction test in mechanical, from quantity of thefiber whi 
ch falls off, it appraised with below-mentioned 3 stages. 

.circ: Almost, flaking it does not do and there is not a problem 

: A little, flaking it does, but usable . 

X : Falling off quite, unuseable . 

[0025] (5) As dust-trapping ability model dust, cotton dust ( co 
tton and polyester wadding ), trapping ability of hair you 
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TE<0 4Sie-efffflIi*ft-ofc o 
O : l5ISPp1H<0ftL>t*«tt„ 

[0 0 2 6] (6) KDatfclttt 

tf;^x It, J I sHBfflifx K7« C (Du 

st for I n d- ustrial Tostin 
g No. 7 (BIP-A, fflfi) ] 0. 5gSv-h 
0cm2 r«Lf;B, h^SfJ^^felt*^ 
£ TIB (7) 3 K»-ePFfifli L fco 

A : ^^g^ttf§ 0 

[0 0 2 7] CSflEflM 3 Mtt*>-h£L-CI±7KU^n 
t°U^^7h (tSHEEft9mm, 1911 0. 2mm) If 

g1 3 2 0 g/30mm, 5 00g/3 0mm6ift<D#fi 
4%. JK«»7 0m«*«v-FSIfco 



[0028] cmmm2: m^>-htLx\t^ 1 )^^ 

t°b>(D*^h (SHEER 9 mm* 18710. 2mm) Si 

'J>?ffi&£lfiU «W£fi1 5 00 g/3 0miiu 5 0 
0 g/3 0mmSrSlfta>#£4%, £*&f&&3 2 0m£* 



[0 0 2 9] [Slfi«3] «ttv-hi:Lr, *°'J^D 
fc?U>0)*y h (ISIHI£lB9iniiu «liO. 2mm) « 

«Wr3iSl 2 90 g/3 Omm, 5 0 0 g/ 



appraised withthe below-mentioned 4-stage. 

.dbl circ. : Trapping ability which corrpletely does not haveprobli 

.circ: Trapping ability which almost does not have problem 

: It collects, but it remains quite. 
X : It does not collect almost. 
[0026] (6) Pass-through of dust 

As model dust, occasion where dust 7 kind ((Dust for Ind - ustr 
ial testing No.7(Kanto loam, fine grain)) 0.5g for JIS test is 
collected with sheet surface area 60 cm2, gap condition to back 
side of the dust was appraised with below-mentioned 3 stages. 

.circ: Show through it does not do completely. 

; Show through it does a little. 
X : Show through it does quite. 

[0027] [Working Example 1] After in order to become fiber we 
b of weight 48 g'rrfi with card of theconventional method, 
laminating polyester fiber 1.5 denier and 5 1 mm in top and 
bottom layers of said mesh sheetwith mesh ( interline spacing 9 
mm and wire diameter 0.2 mm) of polypropylene, as fiber 
assembly as mesh sheet, water needling treatmentwas 
administered with low energy condition, elongation 4 % at 
time of break strength 1320g/ 30 mm and 500g/ 30 mmload, 
sheet which possesses entanglement coefficient 70m was 
acquired 

[0028] [Working Example 2] After in order to become fiber we 
b of weight 48 g/m2 with card of theconventional method, 
laminating polyester fiber 1.5 denier and51 mmintopand 
bottom layers of said mesh sheetwith mesh ( interline spacing 9 
mm and wire diameter 0.2 mm) of polypropylene, as fiber 
assembly as mesh sheet, water needling treatmentwas 
administered with low energy condition (It is a little higher 
than Working Example 1 . ), elongation 4 % at time of break 
strength 1500g^ 30 mm and 500^ 30 ran load, sheet which 
possesses entanglement coefficient 320mwas acquired 

[0029] [Working Example 3] As mesh sheet, with mesh ( interl 
ine spacing 9 ran and wire diameter 0.2 mm) of 
polypropylene, as fiber assembly, after inorder to become fiber 
web of weight 35 g/m2 with card of conventional method, 
laminating polyester fiber 1.5 denier and 51 mmintopand 
bottomlayers of said mesh sheet, thewater needling treatment 
was administered with low energy condition (Working 
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3 Omm^MB^(7)#g4%, 3S»«li[1 3 0m$ftf 6v 



[0 0 3 0] t£tt«4] flttv-htLT, *'U?P 

tfU>CO*yh (MUHEtt9innu «I0. 2mm) « 

1mm£S;£(Drt- K"CBtt 1 2 0 g/m2 4>«*t*£# 
±:lS5«J:?K*§ttv- KO±TH(=»HLfc«, fix* 
(£ttM2£g*) *-x- km > 

^4£g£JEU «BrBlg1 7 00 g/3 Omm, 5 00 g 
/3 0mmfi»R<B#g4%, 3S»R» 2 4 Om$*"rS 



[0031] cttawi ] * 0| jxxt;u««i. 5f- 

5 1mm£»iafeflD*-K-CB#4 8 g/mZCOHIl^ 
i^ML, fix*;u*-ft# (1616011 
r^-£~--K'J>^ia3i£fi£U $Kfr?i£8 1 o g 
/3 0mm, 5 O O g/3 Omm^SB$C0#Jg 1 2 6%, 5c 



[tt««2] TK'JxXTJUaiatl . 5-r--;Us 51mm 
- K"eStt 6 0 g/m 2 <Di»S£^x:f£^J&L 

U «K3ifi2 2 00 g/3 Omnu 5 00 g/30mmS 
MfiM0#fi2 6%* 3c3ftfiR»6 2 0m*=&-rSv- 



[0 0 3 2] 



Exanple 1 equal), donation 4 % at time of the break strength 
1290^ 30 mm and 500g/ r 30 nm load, sheet which possesses 
entanglement coefficient 130m was acquired 

[0030] [Working Exanple 4] As mesh sheet, with mesh ( interl 
ine spacing 9 mm and wire diameter 0.2 mm) of 
polypropylene, as fiber assembly, after inorder to become fiber 
assembly of weight 120 g'rrG with card of conventional method, 
laminating polyester fiber 1.5 denier and 51 nmintop and 
bottom layers of said mesh sheet, thewater needling treatment 
was administered with low energy condition (Working 
Example 2 equal), elongation 4 % at time of the break strength 
1700^ 30 ran and 500g/ 30 ran load, sheet which possesses 
entangjement coefficient 240m was acquired 

[0031] [Comparative Example 1] Polyester fiber 1.5 denier an 
d 5 1 mm fiber web of weight 48 g/nQ was formed with thecard 
of conventional nxthod, water need! ing treatment was 
administered with low energy condition ( Working Example 1 
equal), theelongation 126 % at time of break strength 810gf 
30 mm and 500g/ 30 mm load, sheet whichpossesses 
entanglement coefficient 80m was acquired 

[Comparative Example 2] Polyester fiber 1.5 denier and 51 m 
m fiber web of weight 60 g/m2 was formed with thecard of 
conventional method, water need ing treatment was 
administered with medium energy condition, theelongation 26 
% at tine of break strength 2200g/ 30 ran and 500g^ 30 mm 
load, sheet whichpossesses entanglement coefficient 620m was 
acquired 

[0032] 
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[0033] a i^bW 3 i=u 

-5 0 L^U *3Lfc;»** 3c*l«*l*J:t««2«fcyia 

<«y, KDiiBiittttWcftTr*. *fc, v-^ 
Ko*a»tA<^i:. ioo g / m 

2 i y»i^i:ai«|j&<K*L^^y- hfcfc*. 



[0033] As been clear from Table 1, with Comparative Exanple 
1 , 2 which does not compoundthe mesh sheet elongition at 
time of 500g/ 30 mmload in 10 % or lower, inaddition, in order 
fiber dropout behavior to improve, compared to interlocking is 
madestrong, or glueing and melt bonding become necessary. 
But, when such as that, entanglement coefficient becomes 
hi^ier than Cbnparati ve Example 2, thetrapping ability of 
dust furthermore decreases. In addition, when as for wei^it of 
fiber assembly of nonwoven fabric of the sheet when it is lower 
than 40 g/m2 7 show through of dust occursat time of dust 
collecting is higher than 100 g / m2 it becomes thesheet where 
fiber is easy to fall off. 



[0 0 3 4] ±isELfc«fc3I-, *£f?B0>SSJSEv- M* 

aiSRfeStfb, 1tt*a)5»}ifflv- KT*l**i«LSn 
ft^ofctt^a'J, *<1*, IM> ****** 

<^Bttt?»*«)^, »»S**ffiU:<fc<i£ittU ±*=> 



[0034] Above-mentioned way, As for cleaning sheet of this inv 
ention, It is something which is unified with low intermingled 
state where fiber assemblyand mesh sheet of nonwoven fabric 
which was formed with fiber interlocking of the fiber web have 
entanglement coefficient of certain range because, strength 
which is necessary at time of cleaning maintaining, With 
conventional cleaning sheet it could not collect cotton dust , 
lint and hair or other large dust entanglement is taken with 
fiberwhere degrees of freedom is high, it to be possible densely, 
in addition,because surface of cleaning sheet is flat surface 
without relief beingformed by heat shrink , it contacts cleaning 
object surface well, also trapping performance of thesmall dust 
like earth dust with fully , can collect dust ofwide range securely. 
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[02] **Pflf=ff*»»ffl*>- KB9]<0£ffi!Btt** 
[14] (A) , (B) atf(C) IS, **BStffi6»*Sfflv 
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[Effects of the Invention] With cleaning sheet which relates to 
this invention, fiber degrees of freedom which isnecessary for 
necessary strength and trapping performance of dust at thetime 
of cleaning can be satisfied together. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a sectional view which shows embodiment of clea 
rang sheet which relates to thethis invention 

[Figure 2] It is a sectional view which shows another embodimen 
t of cleaning sheet which relates tothe this invention. 

[Figure 3] It is a top view of mesh sheet which can use for cleani 
ng sheet which relatesto this invention 

[Figure 4] (A) As for (B) and (Q , it is a top view of mesh die 
et which can use for thecleaning sheet which relates to this 
invention 

[Figure 5] It is a explanatory diagram which shows one example 
of production equipment of cleaning sheet whichrelates to this 
invention 

[Figure 6] It is a characteristic line figure of stress-strain curve. 
[Explanation of Reference Signs in Drawings] 
1 cleaning sheet 
2,12 rash sheet 

3 fiber assembly 
3' fiber web 

4 water needl ing equipment 

5 carding machine 



Feed roll of 6 


mesh sheet 


Feed roll of 7 
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Feed roll of 8 


mesh sheet 


9,11 nip roll 




10 heater 




13 winder 
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